IV
and mounds where the organic horizons containing most of the rhizomes were removed prior to mound formation had the lowest establishment of the grass. The series of experiments support the use of mounding as a silvicultural tool for tree establishment ion sites with grass competition problems. (b.) Dry weight of rhizomes growing (1) into the mineral soil cap, (2) growing outside of the mound, (3) growing in the organic layer beneath the mound, and (4) their combined dry weight in response to the four treatment combinations. 
Introduction
Calamaqrosti canadensis (Michx.) (Drew 1988 ; Lieffers et al. 1993) . Calamagrostis canadensis has the ability to colonise and rapidly dominate disturbed areas by clonal spread of rhizomes (Ahlgren 1960; Dymess and Norum 1983) . Ground scarification methods are used for temporary exclusion of major competitor species through the removal of their roots and rhizomes in order to enhance both the natural and artificial regeneration of P. glauca (Tappeiner 1979 , Hungerford 1985 , McMinn and Hedin 1990 .
Mounding as a silvicultural site preparation method is widely used in Fennoscandia (Orlander et al. 1990) (Younkin 1974; Lieffers et al. 1993) . If the beds of C. canadensis are well established on a site, the rhizomes will have large reserves of stored carbohydrates that will be available for the growth through and the colonisation of the 2 mound (Hogg and Lieffers 1991a, b were also no differences in the frequencies of mounds which were occupied by (T canadensis . An average of 7.7 g of above-ground dry weight of C. canadensis had grown through the mounds.
Experiment 4
Only data from rhizomes which had grown through more than 90% of the mineral soil cap were used in this study. Less than 10% of the total dry weight was from rhizomes which had grown along the edge of the container and not grown through the mound.
The pre-treatments with high light and fertiliser resulted in larger C.
canadensis plants, with 29.5 g above-ground material for the high pre-treatment compared to 20.4 g for the low pre-treatment (p=0.0001). Although the average dry weight of rhizomes for the pre-treatment was 12 g for the high and 7 g for the low pretreatment, a statistically significant difference due to the pre-treatment was not detectable, this was probably due to the low sample size (n=3) (p=0.146). The high pre-treatment, however, resulted into higher concentrations of total non-structural carbohydrate (TNC) in rhizomes (17.6% of the dry weight) compared to in the low pretreatment (14.4%) (p=0.0011) (Fig. 2) . After eight weeks since burial of the sods, most measured variables did not show a significant response to the pre-treatment.
A pre-treatment effect (P) was only detectable in the dry weight of the rhizomes, which had grown through the mineral soil cap and produced above-ground shoots (emerged rhizomes) (Fig. 3) 
